Interaction of dietary calcium, manganese, and manganese source (Mn oxide or Mn methionine complex) on chick performance and manganese utilization.
Two trials were conducted to determine the utilization of manganese (Mn) as influenced by the level and source of Mn and the level of dietary calcium (Ca) in broiler chickens. Trial One was a 2 x 2 x 3 factorial arrangement of two Mn sources (Mn methionine or manganous oxide), two levels of dietary Ca (1.8 or 1.0), and three levels of supplemental Mn (30, 60, or 200 mg/kg) fed until 4 wk of age. Total phosphorus (available phosphorus) levels were 0.70% (0.48%) during all ages. High levels of dietary Ca caused a slower early rate of growth (0.53 vs. 0.64 kg) for chicks fed 1.8 vs 1.0% Ca, respectively. Chick weight was equivalent for all diets within the Ca-treatment group, except the dietary combination of high Ca and 200 mg/kg Mn as Mn methionine. Bone and liver Mn were significantly increased as the Mn level increased, but were not affected by the Mn source. Chicks fed 1.8% Ca had higher levels of bone Mn (9.28 ppm) than chicks fed 1.0% Ca (7.23 ppm). High levels of dietary Ca and 200 ppm Mn methionine dramatically depressed early growth, feed intake, and bone ash in this trial, raising the question of a diet x environment (heat-stress) effect. Trial Two was a 2 x 2 factorial arrangement of two levels of dietary Ca (1.8 or 1.0%) and two Mn sources (200 mg/kg Mn as Mn methionine or MnO) up to 3 wk of age in a controlled heat-stress environment. No growth depression in the chicks fed high levels of Ca and Mn methionine was observed. In the presence of high levels of dietary Ca, bone Mn was significantly higher when chicks were fed the MnO source. In summary, dietary Ca did not decrease Mn utilization in these trials, and availability of Mn in Mn methionine as a source compared to MnO depended on dietary Ca levels.